To compare prevalence and severity of any surgical pain between transobturator and retropubic slings; secondary aims were to compare pain at anatomic locations, pain medication use, and pain resolution between transobturator and retropubic slings and to compare pain between types of transobturator slings.
RESULTS: Postoperative prevalence of any surgical pain, pain severity, and pain medication was not different between retropubic and transobturator slings. Retropubic sling was associated with greater prevalence of suprapubic pain at 2 weeks (proportion difference 10.6%; 95% confidence interval [CI] 4.6-16.4%; P,.001).
Transobturator sling was associated with greater prevalence of groin pain at 2 weeks (proportion difference 12.0%; 95% CI 7.1-16.8%; P,.001). There was no difference in pain resolution (odds ratio [OR] 1.11, 95% CI 0.88-1.40; P5.38). Between types of transobturator slings, the odds of surgical pain were similar at 2 (OR 2.39, 95% CI 0.51-11.31; P5.27) and 6 weeks (OR 0.46, 95% CI 0.02-9.20; P5.61).
CONCLUSION:
Transobturator and retropubic slings are associated with low prevalence of any surgical pain. Transobturator sling was associated with greater prevalence of groin pain at 2 weeks, and retropubic sling was associated with greater prevalence of suprapubic pain at 2 weeks. Surgical pain resolved quickly in both groups. T he midurethral sling is a common, safe, and effective surgery for the treatment of stress urinary incontinence. [1] [2] [3] Two surgical approaches exist, retropubic and transobturator. 4, 5 Risks of the retropubic approach include voiding dysfunction, bladder injury, and vascular injury. 2 The transobturator approach avoids the risks associated with retropubic passage of the trocars; however, a recent Cochrane review reports higher rates of groin pain. 6 The included studies utilized heterogeneous terms to define pain and pain location (eg, groin pain, thigh pain, wound discomfort, inner thigh discomfort, and groin pain during vaginal palpation). [7] [8] [9] [10] [11] [12] The largest prospective randomized trial comparing retropubic and transobturator midurethral slings was the Trial of Mid-Urethral Slings. 2 Selfadministered postoperative pain diaries and pain assessments were collected at regular intervals for up to 2 years. 13 The primary Trial of Mid-Urethral Slings defined bothersome pain at or beyond 6 weeks postsurgery by fulfillment of strict criteria, which may not have captured all clinically relevant pain. 14 Results showed self-reported pain at or beyond 6 weeks was low (retropubic 2.3%; transobturator 2.0%; P5.79). 2 Anatomic locations of pain included suprapubic pain and groin pain (retropubic n53; transobturator n52), suprapubic pain only (retropubic n53; transobturator n53), and other pain (retropubic n51; transobturator n52). 14 For the current study, a secondary analysis of the Trial of Mid-Urethral Slings was performed using the clearly defined and standardized questionnaires, body maps, and pain severity scales to report postoperative pain specific to retropubic and transobturator midurethral sling procedures using clinically relevant definitions. We hypothesized there would be no difference in the prevalence of any surgical pain or pain severity with daily activities between the retropubic and transobturator midurethral sling groups.
MATERIALS AND METHODS
The current study is a secondary analysis of the Trial of Mid-Urethral Slings using the publically available data set. The study was approved by the institutional review board at Cleveland Clinic. The primary aim was to compare the prevalence of any surgical pain (any pain related to the incontinence operation) and pain severity (Surgical Pain Scales score assessing pain with daily activities) between the Trial of MidUrethral Slings participants who received the transobturator midurethral sling and participants who received the retropubic midurethral sling at 2 and 6 weeks postoperatively. We hypothesized there would be no difference in the prevalence of any surgical pain or pain severity. Secondary aims were to compare the prevalence of any surgical pain and pain severity with daily activities at 6 months; the prevalence and severity of groin, suprapubic, and vulvar pain and pain medication use for pain resulting from the incontinence operation at 2 weeks, 6 weeks, and 6 months; the resolution of any surgical pain; and the prevalence and severity of surgical pain between participants who received different types of transobturator slings (inside-out or outside-in, defined by the direction the trocar is passed through the obturator foramen). 13 The design, methodology, and results of the primary Trial of Mid-Urethral Slings have been previously published. 2, 13, 14 In brief, the Trial of Mid-Urethral Slings was a prospective multicenter randomized equivalence trial of 597 participants with stress urinary incontinence randomized to either a transobturator or retropubic midurethral sling between April 2006 and June 2008 to compare the 12-month efficacy and safety with the primary outcome of objective and subjective treatment success. 2 Results showed equivalence in the rates of objective treatment success. 2 Surgeons preselected which transobturator midurethral sling (inside-out or outside-in) they would use during the trial, must have performed five of each type of midurethral sling, and must have been observed performing the standardized key components of the procedures by their primary investigators. 13 Participants undergoing current evaluation or treatment for chronic pelvic pain were excluded. All 597 participants who underwent surgery were included in the current analysis.
All participants in the Trial of Mid-Urethral Slings kept daily pain diaries for 15 days after surgery and up to 30 days if they continued to report pain. Additional assessments using self-administered questionnaires occurred at 2 and 6 weeks and 6, 12, and 24 months after surgery. The assessments included standardized questions, body diagrams, visual analog scales specific to each anatomic location, the McCarthy Surgical Pain Scales, which assess the sensory and affective components of operative pain, and a pain medication inventory. 15 The assessments were completed at each time point. The daily pain diary did not include the Surgical Pain Scales or medication inventory if no pain resulting from the incontinence operation was reported that day.
Each anatomic location (eg, lower abdomen, inner thigh, inside the vagina, outside the vagina but inside the thigh crease, lower back, anterior legs, posterior legs, or buttocks) was strictly defined and described to the participants using standardized terminology and body maps at a teaching visit. For the current study, we defined the lower abdomen as "suprapubic," the inner thigh as "groin," and the area outside the vagina but inside the thigh crease as "vulva" (Fig. 1A-C) . Given that the strict definition Unauthorized reproduction of this article is prohibited.
of bothersome pain used in the primary Trial of MidUrethral Slings may have precluded the observation of some clinically relevant pain, the current study used broad definitions (Table 1) to determine the presence or absence of surgical pain using self-reported pain and the use of pain medications. Baseline variables included in the current analysis were participating site, age, vaginal parity, race or ethnicity, marital status, education, prolapse stage, any hormone therapy use, current smoking status, prior surgery for urinary incontinence, prior treatment for urinary incontinence, prior prolapse surgery, subjective baseline pain prevalence (suprapubic, groin, and vulvar), pain medication use, and Surgical Pain Scales score assessing pain severity with daily activity.
All analyses were performed in SAS 9.4. Baseline characteristics, pain prevalence, and pain severity were compared between retropubic and transobturator groups at 2 weeks, 6 weeks, and 6 months after surgery using Pearson x 2 test or Fisher exact test for categorical measures and the Student t test or KruskalWallis test for continuous measures, as appropriate. Generalized linear mixed models were performed for resolution of pain up to 6 weeks postoperatively, controlling for participating site and time, in which correlation within the same participant was adjusted. The data and models used were independently validated by a second statistician team. Multivariate logistic and linear regressions were performed to compare pain prevalence and severity between types of transobturator midurethral slings.
Given the fixed sample size of the Trial of MidUrethral Slings (298 patients in the retropubic arm and 299 patients in the transobturator arm) and assuming a baseline 25% prevalence of any surgical pain (any pain related to the incontinence operation) at 2 weeks and a 10% prevalence of any surgical pain at 6 weeks, the existing sample size provides greater than 80% power to detect a 10% difference in the prevalence of surgical pain with a significance level of .05. The existing sample size also provided greater than 95% power to detect a minimally important difference of 33 mm in the mean rating on the 150-mm Surgical Pain Scales question assessing pain during normal activities. 15 To correct for type I error resulting from multiple comparisons, a Bonferroni correction was calculated separately for the primary and secondary outcomes. A significance level of .0125 was considered for the primary outcomes prevalence of any surgical pain at 2 and 6 weeks and pain severity with daily activities at 2 and 6 weeks (four comparisons). A significance level of .0023 was considered for the secondary outcomes prevalence of any surgical pain and pain severity with daily activities at 6 months; prevalence and severity of groin, suprapubic, and vulvar pain; and pain medication use for pain resulting from the incontinence operation at 2 weeks, 6 weeks, and 6 months (22 comparisons). All baseline characteristics were compared at a significance level of .05.
RESULTS
Five hundred ninety-seven participants in the Trial of Mid-Urethral Slings were randomized and underwent midurethral sling surgery; 299 received a transobturator midurethral sling and 298 received a retropubic midurethral sling. Among the transobturator group, 161 received the inside-out midurethral sling and 138 received the outside-in midurethral sling. One participant assigned to the transobturator group received a retropubic midurethral sling and one participant assigned to the retropubic group received the outsidein transobturator midurethral sling. Baseline demographic and clinical characteristics of Trial of Mid-Urethral Slings participants have been reported Unauthorized reproduction of this article is prohibited.
previously. 2, 14 Baseline pain characteristics of retropubic and transobturator participants are shown in Table 2 . There were no baseline differences between retropubic and transobturator groups including baseline prevalence of suprapubic pain, groin pain, or vulvar pain; the use of pain medications; or Surgical Pain Scales score assessing pain severity with daily activities. There was no difference between retropubic and transobturator groups in the prevalence of any surgical pain, the severity of pain with daily activities, or pain medication use for pain related to the incontinence operation at 2 weeks, 6 weeks, or 6 months (Tables 3 and 4) . Suprapubic pain was more prevalent in the retropubic group at 2 weeks (transobturator n532 [10.8%], 95% confidence interval [CI] 7.7-14.8%; retropubic n562 [21.4%], 95% CI 17.1-26.5%; P,.001). The proportion difference in the prevalence of suprapubic pain at 2 weeks between transobturator and retropubic groups was 10.6% (95% CI 4.6-16.4%; P,.001). Groin pain was more prevalent in the transobturator group at 2 weeks (transobturator n549 [16.5%], 95% CI 12.7-21.1%; retropubic n513 [4.5%], 95% CI 2.6-7.5%; P,.001) with a proportion difference in the prevalence of groin pain between transobturator and retropubic groups of 12.0% (95% CI 7.1-16.8%; P,.001). At 6 weeks, the transobturator group appeared to be associated with a greater prevalence of groin pain (transobturator n510 [3.4%], 95% CI 1.8-6.1%; retropubic n51 [0.3%], 95% CI 0.1-1.9%; P5.006) with a proportion difference in the prevalence of groin pain between transobturator and retropubic groups of 3.0% (95% CI 0.7-5.3%; P5.01); however, with Bonferroni correction, this difference was not considered significant. There was no difference in prevalence of groin pain at 6 months (transobturator n53 [1.1%], 95% CI 0.4-3.1%; retropubic n52 [0.7%], 95% CI 0.2-2.6%; P5.99). There was no difference in the prevalence of vulvar pain at 2 weeks, 6 weeks, or 6 months. Pain severity scores at each anatomic location did not differ between groups (Table 4) . At 12 months, five participants in the transobturator group and three participants in the retropubic group reported any pain related to the incontinence operation. At 24 months, seven participants in the transobturator group and four participants in the retropubic group reported any pain related to the incontinence operation.
There was no significant difference in resolution of any surgical pain up to 6 weeks after surgery when comparing the retropubic and transobturator groups after adjusting for participating site and time (odds ratio [OR] 1.11, 95% CI 0.88-1.40; P5.38; Fig. 2A ). The odds of pain resolution increased by 12% per day up to 6 weeks when controlling for midurethral sling type and participating site (OR 1.12, 95% CI 1.11-1.13; P,.001). Seventy percent were pain-free by 2 weeks and 90% by 6 weeks. There was no significant difference between groups in the Surgical Pain Scales score assessing daily activity for all participants (score imputed as 0 for participants without surgical pain) or for participants who reported the presence of pain (P5.84) after adjusting for site and time ( Fig. 2B and C) .
In the subgroup analysis of transobturator midurethral sling type (inside-out or outside-in), baseline differences were observed in participating site, age, hormone therapy use, previous prolapse surgery, and baseline Surgical Pain Scales score assessing daily activities (Table 5 ). No differences were observed in baseline prevalence of suprapubic, groin, or vulvar pain or the use of pain medications. The odds of any surgical pain for the outside-in group compared with the inside-out group were not different at 2 weeks (OR 2.39, 95% CI 0.51-11.31; P5.27) or 6 weeks (OR 0.46, 95% CI 0.02-9.20; P5.61) after adjusting for Data are n; median score (range). Only those participants reporting pain provided severity score data. * Student t test. † Visual analog scale range 1-150 mm. ‡ Severity score data missing for 1 patient. § "How much pain did you have during your daily activities?" (visual analog scale range 0-150 mm).
baseline differences. There were too few observations to compare severity of pain between subgroups.
DISCUSSION
This secondary analysis of the Trial of Mid-Urethral Slings using clinically relevant definitions for pain prevalence and severity after transobturator or retropubic midurethral sling placement showed both groups were associated with low and similar prevalence of any surgical pain (any pain related to the incontinence operation) and severity of pain with daily activities at 2 weeks, 6 weeks, and 6 months, supporting our hypothesis. Surgical pain after midurethral sling surgery was completely resolved in approximately 70% by 2 weeks and 90% by 6 weeks with the odds of pain resolution increasing by 12% each day up to 6 weeks after surgery. Retropubic midurethral sling surgery was associated with greater prevalence of suprapubic pain at 2 weeks and transobturator midurethral sling was associated with greater prevalence of groin pain at 2 weeks. For both, the rate was low and there were no statistically significant or clinically relevant differences by 6 weeks. In addition, the use of pain medication was low in both groups. By 6 weeks, only 5.4% and 3.4% of participants in the transobturator and retropubic groups, respectively, were using medication (narcotic and nonnarcotic) for pain related to their incontinence operation.
Given that the Trial of Mid-Urethral Slings showed equivalent rates of objective treatment success between transobturator and retropubic midurethral slings, it is essential to compare adverse events between these two techniques. 2 The retropubic midurethral sling was associated with more serious adverse events including bladder injury, voiding dysfunction, and mesh exposure. 2 Considering pain an adverse event, the Trial of Mid-Urethral Slings showed strictly defined self-reported pain at or beyond 6 weeks was low and similar between groups. 2, 14 Other studies have reported higher rates of groin pain with transobturator midurethral sling placement. 7, 10, 11 The current study sought to compare pain prevalence and severity after transobturator or retropubic midurethral sling surgery using clinically relevant definitions and standardized, validated measures. This may explain some of the differences between our findings and those from a systematic review or meta-analysis, in which the definitions and measures of pain may be heterogeneous. For Unauthorized reproduction of this article is prohibited.
example, a recent Cochrane review determined that the rate of groin pain in women who underwent transobturator midurethral sling surgery was 6.4% compared with 1.3% for retropubic midurethral sling (relative risk 4.12, 95% CI 2.71-6.27); however, groin pain, thigh pain, wound discomfort, inner thigh discomfort, and groin pain during vaginal palpation are all various terms used to describe pain after midurethral sling surgery, and many of these studies did not individually separate these terms nor did they collect multiple different assessments of pain. [6] [7] [8] [9] [10] [11] [12] Strengths of our study include the large, randomized, prospective, multicenter Trial of MidUrethral Slings database used for this secondary analysis and the use of standardized questionnaires and strictly defined anatomic areas that were described to participants using standardized terminology and body maps at frequent intervals to assess postsurgical pain. The inclusion of the use of any pain medication for pain resulting from the incontinence operation in the definition of absence of surgical pain allowed for a clinically relevant assessment of the resolution of pain.
Limitations of the study include the lack of data on daily pain medication use during the daily pain diaries for those participants who did not report pain; however, medication use was captured at the 2-week, 6-week, and 6-month assessments. Additionally, there were too few observations to make a reliable assumption about the association between pain severity and type of transobturator midurethral sling; however, the prevalence of pain did not appear to differ. In addition, although multiple statistical comparisons may lead to some spurious results, correction was made to reduce the risk of type I error in the current analysis.
The current study may be used by health care providers to counsel patients considering midurethral sling surgery for the treatment of stress urinary incontinence on the anticipated prevalence and course of resolution of surgical pain after transobturator in comparison with retropubic midurethral sling surgery. Overall, surgical pain after midurethral sling surgery is low, similar between groups, and resolves quickly. Although previous studies have reported groin pain to be greater with the transobturator midurethral sling, the current study showed groin pain is low and similar between groups by 6 weeks when using multiple standardized outcome measures for assessment of pain. In addition, the low frequency of pain medication use may assist health care providers in appropriately prescribing pain medications and assessing patients postoperatively. 
